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ABSTRACT: 

PURPOSETo always maintain an optimum cache operation mode and to effectively use a cache 
memory by providing learning function to automatically switch the cache operation mode in 
correspondence to the operating condition of each cache operation mode. 

CONSTITUTIONS a controller 3 providing a cache memory 26 which is interposed between a 
host processor 1 and an external memory 2 and stores a part of data in the external memory 2, 
the learning function is provided to equip the plural cache operation modes and to automatically 
which the cache operation mode in correspondence to the operating condition of each cache 
operation mode. Thus, it is exactly judged whether the operating condition of the present cache 
operation mode is suitable or not and the cache operation mode is automatically switched to the 
other cache operation mode, which is more suitable, as necessary. Then, even when an access 
pattern from the host processor 1 is changed momentarily, the optimum cache operation mode is 
always maintained and the cache memory can be effectively used 



BEST AVAILABLE COPY 




® B * S # it Jt (JP) £ 

©teffiftWrtem (a) ¥2-50236 

§§fcBIJg*§- JrrtSa#^- ©SB! ¥fi£2¥(1990)2^20e 

B 7010-5B 
3 2 0 7010-5B 



©& W BS63-200877 
®tH m 5863(1988) 8^11 B 





w # 


15 R 


IE se 


#£/l|&'h03I|[rfjBfl?g:288O#ilb 


#5t£ttB33!lf1^/h 




m 


tp & 








©is 


m # 


it i 


F Bg 


1 &/NBBJSrfr @jmt2880#itfa 




@m 






m m 


}*&Jll'&/hffllSmBfl?jt288<>#tf! 


«SMrtkB£«fWr* 


©ta 


m a 




mjfClP^fftfflEttfflKSra 4 T g 6 #«j 




a a 











<S>Int.Cl. s 

G 06 F 12/08 



m m m 

1 . IB bj <o £ # 

* + ? ^ » IB ft £ £ ft J: Cf fll IK JB 9 * x ? a 

2 . #ar»*©*5ia 

R0*+:/->*K|ft*-K IB * © * + 

y ^ » » ft * - K©«EO«acj6i;ri!9E+* 

r * » ft * - K*gttftCtt»>tf;t£¥9R 

2 . 93 £ ± & & g S H> £©T^*x[Eia*jJ;cf 

& *> t, < ii&an=a^fc®R*gtR-rsa»© 

* * ^ * »R©fi3£* 9 

* * fft R ft * tt » R <D M * 9 > * 0 & * 

ci,-»tsftRia<oiB5w x r> x $ $ n 

R <D ffl * * v f * Ki ft * - k * e »w ic w 



0 4fiiJ:KLfc:U»ait5!l*a 1 

t 7 9±Co - Kt«o - K* - 

*»*El*fctt2£«©*+ ? & 85 £ £ „ 
4. fflEo - K* - KOit^Cii, ffl fc ± & S 

Ri^^Rtsitbc, metttttttR^tr. 

ftO++ 7 f»ttft«-K 
I 3- K tt © + * •/ >»»»*£. 



-333- 



ftBB¥2-50236 (2) 



> * 9 (Co - KH»|tU3 - K C T 7 -fe * 

j&nfc@a&*ttft-rs£<!:t>r:, en e tt it m 
«tLT.si5#©tt**irmL, 3 & & it it ?s # 

aS©W«l*a^/:i tic, f& © * + 

*s**i~-3ca©+**f 

6. ffl£ft»IZtt-aB*a&©et0ffBK:dftlL. 
£*©Kttffl«r£eaetttffll«*!8BLT 
&ttW £»»©»!£* + v •> * M ft * - K * « 
0»iSci^1$ait5»$^ I - 5 K « © 

7. - itt*ii*li, ft A E it £ B £ . c cd _t 

teffiaB<fcft«EttSBi©i«c*ttL* a e - 

9 *a*fca»aB* 

S-vx^A-e^-^r, B»©*+vf»»ft* 

- K * « * * « * © * * v •> * a ft. * - K © tt 

»««ci6i;TfflE+ + 7 •> * » ft * - k * i 
*tts*+*f»/*?*ai;K « & ^ * * ? & 

Si:ftW^ tltt^f - SB * c © * ♦ y ^ 

* > * «; lz«ttLrtt>ftto9aBfl*£©r?* 
x i: 15 ^ r 6 C i i: J: 0, iSf ^ ^Sgi* 

ft«&9aB(h©M©A««aftiSft©aa«a«i 
* . h**?rffi<siao*t<-r-4c 

£©B&*&Ba'?&&* * ©. fc * &*3fe ^ £ a.r 

© j: *5 'x.-a ^©ttW^ttasnT^fio 

. it t. jt.tf , #BSBS55-I 5. 4 6 4 8 *l C 18 

* nsftffirii, « r * * ? £ B © £ tt jl 8 * 
ttftac»«t*titi:, -e©£*eifci;T* 
« s a ft * - k * * a a £ t . + * *a a £ b m * 
-&©Am*m^cj:-,T»fi.*..nsctt««ctt 



3 . HJ © # IB U & H 
C££±©#Jffi#^) 

* a wi* * *+y*'»ftg&&a*j:&fff&tea 

**5I^Ii^g5EttSai © .ffl C ^ £ f * SO 91 

je'x£caa©66ttft£H?* B 

C ft * © « ») 

f -< * * a a *x *r e * ^ t » , ttawswc** 
ttEttsa^aa'-e* ut^w^iui t» © © . 
Ett«{*T4^«*r<x*©s<£f*5*^» k 

© *> - 9 a ft tt <e c e a t r , r - ? © e si ,.• j? 

£'X£lCiMt*T?*;<i$&©fl±K|i&r<i:© 

1^ 3&< i 4 o 

c©*:*), ftttEttaa£LTB*7 !f <*?a 

Bttif*«iLfcftffl©«^ffjm^3CTAtt4rK: 
*>t>Tli. **&££B£8£Cf*x7gB ( t© 

us c ^ £ u r w' # m © r - > ossfsatss 

*©fpJ±^H-50i*r5t©T?*5 o 

* , fc i ^. (i ^ # M B8 6 0-1 4 3 6 O^C 

^*±ttaBcaar**ft*a"it. c n * © & 

^^?J»r^ «& £ f * + t ? >i> 

* 'J ± IC o - K*n5f-^<0RittttoS* t 

&fi<H£«&f'< x ? & fi <fc © 55 ic *> 3 t> - * 
©fe2t&**ft±3-ti-J: -5 i IT^5 0 

i a# ©a *a»c.*-^r !*.•■«*■© 

EttfaBlCo^TJiniXKift* - K tt B £ «. 0 . 
15 - © £ tt IS IC * ^ T** &&&fil®fr£© 
r 9 * x _ y^«^S«it4 «^i: fi * + 

» / * 9 -©&aa«*aa i=a--»r s 
■r tt *> s , h - © e tm a c a * * n izt 7 * 



-334- 



#BS¥2-50236 (3) 



* . & # © t£ 3fe 8 ffii:: * O T . iBSC^-fX 

^tllS!li:*^T»$n'fctttttt**fflllft& 

* & a © b u . t\ufrz>e>itk*ft 
c « a tt + + v f » » ft * - Ki:«ID#i5:i 

# *r a <t * ♦ ? '✓»«»«**aa-t*c±e* 



*»w©afiJx*c;e*©tt©B»±*atta 

»ti. *aa*©e£*J:0attHB*&'a&* 

C « 5 f * 6 o o 

caa*»*rs*:a6©3p&) 

*BC*fc*TM;K3n&aa©*Sft*Wttfe 

©©BB*m»ettwirntf* jett oiotfis, 
r « t> -b * * & a*e u 5 * + $q ® a a « % 

±tttoaBB£*B£ttBB£©M£*£U. 

8&£tt&K©f f ~*©-8S*Ktttt-** + v > ^ 
>*9$B*.fcaaBB£*^-c\ ffi St © * * -/ 

f»»f|5*-l'*«*., B*©***'f»Bft* 

- K©K»«atc«i;r* + -/ •> ^ a ft * - k «■ 

g»tt£ttD»;LS¥B&te*gaL*:t>©-C* 

* ft , * % bjj c 5 tt fs A! f a ii , ± a 

i^BEtt^sioifflic^sL, ftacaaa© 
r - ^ © - sb * a -r * + + v *> * / * « * a *. 



fcffl»aRt^4tt*a«toa^x--f/.-e*-,T. 
£ s © * + * -^aft^-ps-a*. a * © * * 
y * a a ft * - K©BBtt«c«t;*+-+ r *✓ i 
aft*- K*iawKttDe**5*saa£irT 

£ © T * £ „ 

• C ft ffl] 

aiRLTt^.+ t ? » B ft * - K # *T & 4> L < 
li*»C|Pfcl St © It £ £ LTU6«i'« 

sHffB©R*<aa©MB*a*.fc*3*$Ba-r 
sc<t-c$£©* + y *attft«-K©BB*& 
oistwicmu *acjei;Ta©j:oa 

L/r** -/ * » ft * - K^i»ftcfli*i5 : 

ft LTt>\ « a * sa 
* + 7 *»Bft*-K-*B»LT* + y > » > 



i«ftiRttt^ + t vf^ifcft* - Ki«f « 
t> L < ti M «ft k: ® u> /r tm » «h cd it Ac <!f L T & £ 
ft£ttfrft8©£#&;£©Btt*&;tfcfr??fr* 
Sat5:iti|«(D*t y » » ft * - K CD & 

atta©as**j»rL,, ^acjscrtto^oa 

L * + -/ -> ^ & ft * - 

CtlCJ:0 % fc£;E.J:&toaBB*<9©r?* 
ft ■* * + »'/»»fll*-K*ittlT* 

&fta£ttBB£©Mc*M**aa©££asfi* 

ft _t * * c i: § s <, 

Caa«) 

J£lT.'*aiS©-36a«*HBf3lfflLo-3tt 

a i an. *'a a © - a a a -c * a + + -> * 
aa^sco-aoaft^aarsaAB-e*?). 



-335- 




« & 3 * r A0-«(OlfiE^,Tt / o „ 

If. B 2 H tt * C J: 0 . *Hlfi«Ci>"(tatt 

/z <h * 14 . Jlffl<D**tt*«tt£©-» * * & 
"f S+AiaSSgS (Central Processing Unit ) 

1 < ± & 3 & fi > *ftJEtt£B&LT<Dlft 
J!lf x^SZiCllflCli, 35 & US C * 5 f 
- * * J: Cf a > K/i^Ofig^^itif x 

9 urn mm z iummw) i<^ajnn^, 

*bbi i # a * £ n r 

f ^^j»3683i:ii, > 
^ - 7 x ^$9H8B 3 1 * J: CF r >< 4 * -f y * - 

^ + * >u & B 1 lif-f x^Htj||.3i(0Bi: 

fciUf-^ifJitf^y-KiDilOtt^ * J: 

Hi offi5A>^©T;-fe^g*i:«;s;t5cii;j: 
»«©*♦* ^BBl l©$<t:I&ffc©g to tt 

. <* £ iz „ f - * '< * 3 5 tc a ^ r . 

/ * 'J 3 5 J:Oif'M^-( ?S-7*f;*iBI9 
SB 3 2 C J: 0 ifi ^ « C 14 * ? - 9 >< ? 7 r 3 7* 

a * n r * o * f'Mx^ ^-7x^jji 

SB 3 2 i . 3 6* 

^f>^-7*>f^S«^3B3 i^iTiOiffl-eaft* 

nsf - ^-^wics^^ns J: 3 c tit a & n 

* fc , y »J 3 6 4?J:Cff p -^/<* 

7 r 3 7. ©»ft(4IWffi-» , -f. ^o^B*yir3 3C 

- £ . fl!II2ttStr-f^^SH2C4J^rt4. £ 

*C f -c * ? 2 l©£*©ffi®Kft'fcR1*fc:&»© 
h 5 * 7 2 2#Hkf?&nT*9»..£*0>h?9? 

2 2(ci4®30ic^$n5J:^cr-^o«gaim 




ftfJH^ 2-50236 (4) 



r a * 9 urn mm 3 tmnr * * 9 mm. 2 torn 

3 I if/Mx^ y*--7.*-fxftlBtt.3 2iO 
Iffl ic tt, :n^S8iri^Oo7 , o*7t3 

9 a ir aft* # * n -fc ih » > * 9 3 4 # a «• & n 
ia:> ^ + *^>f>^-7x>fx^aiia53 1 i 

f/<0^( y^-7x>f ^ffli8il3 2 £ HU f - 

* >< * 3 5 cJi^tigasnrt^, 

C © f - ; ^ ^ 3 5 © - SB C 14 « *: £ f* « ^ 
r -r x.9 X*) fcl4&*Cftf|£©tt*tt*;* 

<*/'*Utt * f * / * 'J 3 6 # Sfc 

n 1 , 

f - * © + -c * ittof 1*HT 

4» * & 3 £ B I ^^TM^n5»?(D^lH 
©*?-l6ffl¥LT:frt. C © * + v *s » > « 9 3 

6 c * ft $ n 7* - *c<*-,t±{4© + *& 3£ 

* > «*©8&:r.<x?2 1 © Pi B C -14 * * 
tifnUfSlf^? 2 1 ©0IE*ifr^4Ett^£ 
fc*C»Lb*4K»*SI*«*7'-f**2 1 © £ # ft 
tcf^^ic^-^rtaic^«FtT. a © h ? r 7 ± 
^©fcHtttti&fe. iritt>*> *s - * ihtttfi.iw. 

C © El * L ^ ^ KfirlTfflO h v v 9 2 

2c^-rs^iew3 - K/iircD7'-^<D8eiife • a 

* £ e * c©ffi»©^?K*tt&f'*x7 2 l 
oa^fiicRtt^^ci^Li:, r tt *> « S l£ 

c*!>. 9r B Bin o fi -'^ |ft 

a«LfcT?*x#pJil&tt-ff©r5v7 nc 
«fc 9 > 9 > ^ 2 3A«»jSJnt^5. 

Oua-K^OT^-te^li, C © *> 'J y / 2 3© 



-336- 



#$¥2-50236 (5) 



■e * * e 

c © $ £ > 9 3 6 K li . $113 

C g 3 n 5 J: 0 i: ^ fiHf ^^|2i:iiit4 

jsrsaao ^ ? mo 7 * 3 6 1-3 6 7. 
. . #ait£ftrfco.«fcf'*x?8a2©ff 
2 zcisnjnn^ua-KRtt 

if£Df-^3Bih77^ 2 2 <D® & £ ± < ®m 
ttl£ti^5£t:Of57Mo, »• 3 6 1-3 6 

cntc<to. ±tt©*** *«H1 l © ffl * £ 

WOf - ^ A<l¥4t4«^fcil, tt f * x ? & 

$ £ C , * t v ^ > * 9 3 6 OrtfiSCiJlt S 
cn^Offiao^y Mo v h 3 6 1 - 3 6 ? 



© h 5 * ^ x o * hic*ti&-r-58tft©xyh 9 4 
1 # ft It » ft * l*<Dx>H 4 i IC liffl * © »* 

9 ? ? * o ? hcfctti*nfcr-:?©Bt¥7c©»- 

5^.2 2 0««f 2 1 1= * It * H * 0 'X 

^ ft a* tt a ft & ( f 9 > ^ * *t . 

£ ) <h > * + v *s * * * 9 3 6 ft C * It * h 5 

S £ 1= * ffl * © * > ^ 9 4 I , "f ^ ® * © 
x v h 9 4 lCRr*ffl*<DK7??xo v Mi 
* t y * * 9-9 f-r;MCi?^TLRUii (Le 
ast Recently Used low ) C J: 0 * tit V> 5 o 

f 'X *> "5 . iitO^JBiSBl^'if t*^ 

jiisi i r « a-r-<x^^a2©3r^©7' 

-*CT?-tex©g*#A.,*:*£lCli. 4f > 
WB+ t * '>^tif - ^^M*tt*tT*t v 
f * / * 9 3 6 

ffl-t^n. fiF«-r* (JEIT. t y hiEt) 

C 11 . + 9 3 6ft(Of-^l^/i 



fci|fXT**x#Rj|jfe<hfXO, - » * £ £ L 'X (,> 
< # T . iUEt) » £ C HU S * E tt * f < 

^©sx©^^^!*. izt3L\i, m&r < * ? 

* fi P C * + y * * * 9 3 6 Ctt¥$n, & 
©T7-feX£«*.$C£<*:/XS#. C © 9 S C » 
L T It . * + y * > * 9 3 6eftlt«s>ftfct88 
(D ^ 7 M o ? n 6 I - 3 u . . . © * -c 

* + y '/^«lf-r^4©LRUtli:ii^r 

I^MttOfif (OUTffl) x y h 9 4 1 C S* « 

fe©#«K*ftT3&»¥ffc*©fcaicWft 

> Y 9 4 l*LRU93l©S±tt (I N«S) fctfc 

» it h at ft # ft t> n * o 

r 'x *> s . atfKT^-fexsnfcf-^iifcK 
r;*^*n4fljitt*<s^©i?^5^< ft <. * 

T 7 £" » > * 9 3 6©l*3»C»fcL. ft fc * tt 



t5Cii:J:!)t7 h *©l»l±tBI 5 t * 5o 
* . *£i&W©*£l=l*. »«©Jt^tt«x 

W* 9 3 6^©3r!2©T*-*©o-K©f±35fX 
£f*«5£-rS** y KiU^fi< 

t *> $c © 2tt&*ftit£ftT^a 0 

r/X^-5. *38lfc«C*^TMU g 3 B C * 3 
n 6 J: 3 IC . a AC f*x^$H2ly*lt££A© 
h ? y ^ 2 2ClStt*nT^SttR0W3-K(O 
fflOU3-CR, C T 7 * X # * *§ 

& ic i* . ^i/3-fR« cttttsnr^ 

JEl»h?y?***85*-e© 
t^TOU3-KHt» f »M) 3 6 © 3r £ 
©h?y?Xo* tSo-f^ y r * - 

Ki, «^©i*gi$iHi*j:c;f'-*><x35© t 5 
#B*ra'x£*a/jNcrs'x£©«.a*£T7 * * 



-337- 



«BB¥2-50236 (6) 



cciT'. *£«0!©»£u:i*H-ffll2* + v y ^ 

<g M r - y ^ 4 © £ & © x > h 9 4 1 © £ * C 12 « 
»IHcS*n4J:K, S^xvh 9 4 1 C B 
f 5 h 5 * ? x a * Mc#-f5T7-fe*©!8i;:& 
£©3r£©&#K:ft-,'C>r y ^ 9 / v h JtlSA 
9 > * 4 1 at, 3&h77?*«7 h (Ci, #■* 
JB £ © * ♦ 7 > * 16 ft * - K*»Wt«* - KM 
SQ W fS 4 1 b £ & ;* n * 5 K « & S n T 

MC:fc<^T0|£4 1 rf>fr£3?EjfcCi&S-5?© h 9 
7^22 ( M v M o 7 h ) ^ttfiJ^©'/ 9 
v ^ 2 3©&*£**J&-f£8E»©x:>'|> 9 5 1 * 

i" 0 * a*OK57Mo7 h " C *? It £ * + 7 > 
* » ft * - KttCfif 9 ^ittttunT^ 

So 

■T tt *> ^ . C©f9y^ttIt1tB*-7*5© 
£ * © x y »• 9 5 1 C 12 . % & x v h 9 5 1 K # 



K*fi»r**-KBSIB«-5 1 a £ . S K '/ (I 

?-fe*II»£ti8B5 1 bi, fl»tK4+7->^«S 
? - y ;u 4 1= S A 9 v 9 4 1 a (0 £ if C S 
-3t*TBB©dr£©B«i;: + 1 o-f ■( v 

- Kt - •? 5 1 d £ to 1£ © ;* 

/hc«tr, ® * © *> 9 3 una 

*«-*!£©* + 7 *> * ft ft * - K*«0B;tSB 

ft^@»wi:fTt>n5 t> © -e * s » 

jeiTs *iesfiw©++7->^^ai^^©«&^© 
- m * & 0 -r -5 o 

±tt©«*»a*HlMt, f t*A»ll 1. * 
^Ltf ^x^aiUcM ^7 

K £ *t ( > 7 7 7 # *f ) . I'a-K*^/***!* 

7* lt m&r a * 9 mm. 2 e » * a r ? * * * g 



#©T?-fe*@S:Kfc855 1 b * + 1 L. $^tw. 
}S^in/:'>'J ^#f, F 9 »^#f ttire'J: 
0. 9 3 6 * £ U , 1 ft © U a 

cc-C, SW©U3-K^^-o^^fjt>£$. 
£ B •> 9 > ✓ 2 3©54©+**f*ttft*-K 
a - 7 4 >/«-K©B&CI2* 4>^j&I£3 

1 ^TMX*R#tfc@ft<DU3 - KR, £31 
*tt < BB© * a - F R.,," . m*L7 
a * y m B 2 © & 3 f 5 > 9 v ^ * ^ 4s J: H 9- 
7?#*t©F57?2 2^£> LRUiCiot 

2 i: o - K t 5 <!: i i: . 4 + 7 * t S f - :/ 
/»- 4 © K 3 x y y 9 4'l©«-KK89tttt4 1 b 

£ £ ic . ;<Do-FiH**fcli, h 7 7 ^ * 
07 bCftttLfc&C. |^*nfcU3-KR. 
* * + * * B B 1 U2SHli;3ISM ? Mo 



7 t'KjtfiS'a'S + T 7 f*f if - 7;M ©as 
x :/ h 9 4 1 © * v v * 4 1 a Cflffi'l *t y 

I- -r * . 

* L T , JElP*.3&h77?xo* h36 2 (c 

* 0*T*B © u a - F R..,- . R.. a (C r 7 * * 
#<ntf. Sttua-FR.., , Rif 1 tt*+7 

- © t$ > r-f*^«iiafiB3-i*^ + + 

f-y;HICljlt5SKI-77Mo, h 3 6 2 
K St iS -TSxyf 9 4 l©«-KJttB|flMK4 1 b 

* o - r * vr* - K-e*-sci if x 7 ^ L , 

o -' f -f >^*-K-C^tl»fS^xvh 94 1© 

* 9 y ^ 4 1 a ^ + if 6 o 

5 ft o - -r v 7 K (T * S h 
9 7 ^ x a 7 h 3 6 2- U . o-KOfgB&tt^fc 

^BilOM-KR. t 1 0, ft^r-©U3-KR.. 

a -Cl®©&St2@T?-tex;*nrt:©-e*+7-> 
at if - r^M •) 4 1 a © B li 2 ^ 

So 



-338- 



ftfB ¥2-50236 (7) 



isi r ? * * £ n-fc ^ # ^ 5 «, 

M 7 Mo ^ U 6 5(0* 9 >M 1 a©fili 

* * « ft O - -r y^*-KC*S h 5 y ? 
* a v f. 3 6 5 (Is &(cSrLi^f-*j&<* + yi' 
^rtKio-K^n^ BSI IC 9 36 

tl £ (MvMoy U65ICT^ 

agtc*s, -r tt t> -6 . 

Sttt-?v^xa 9 b 3 6 5 ic *t £ 1" * * + 7 ^ 
»ff8f - ^*4fl>*> H 9 4 1 OLRUi(D| 

* H SS W T? if . a-^^y^^e-K 
C * * 2 & h ? ? ? x o 7 Y 3 6 5 # A? ft $ tl * 
fig IC , + t 7 '/.»f if -^;M C*^TStt F 
7 7 M o 7 U 6 5 ICJttiStix y MJ 4 1 <0 



% <3 * 9 4 1 a # & £ © £ £iT t? * £ *> CD ( * I? 

IS W © $ 6 I ) C o ^ T 11 , *> 9 > ^ & £t ft $S :? 

- r ^ 5 t i* T 3 K f 5 7 M o 7 h 3 6 5 # 

« t 5 '/ 'J v ^ 2 3 O x > -K 'J 5 1 C & & o - f 
^ 5 1 c * + ir-S 0 

-T -5 . •> 'J y ^ tft St ft fS f - f » 5 ic * if 

*o-f'-<>$r*-K*$v^5 1 c ° & If . D 
-t'^^^^-KICJ:*** »; 3 6 ^ 

© o - K & , o- K(Dg?ffli/i^/;SeE h 

0 ? fOJtaua-Ka^oua - KCtt liti 
TM^^Ctt^tiMttStlfc h 7 -/ 9 X o v 

1 IC 'fx 5 o 

2 Z KT 9 * x ifi < & iz&Kn-r-4 > ? * - V 
if *> > 9 5 I cti>ift<Dr?*x@Bkeiift5 1 b 

* L T . C © £J £ X l #a*£;£©$J&£#;i 

t^fc«^ < # w © « £ o. 8 > . m %. r a * 9 m 



® ft © u 3 - rzm'%LTbm*kV&&£PimL. 

* + v K * % &&<0 v - T 4 y r * 

c s -j > ^ & it m « * - y ^ 5 © £ & * 

ft 82 81 811 5 1 biJJ:cfo-f ^ y/*-K*9 y 

* 5 I c * 9 9 r f * . 

fz t x if . mi 0 © •> m y^tt«-««^-y^ 

x y h t; 5 ! f? T If , T?-feX®&£fc8B5 
1 b i* <t Cf o - f ^ 5 1 CCD 

fctf-en-eni 4 * £ cm 2 t * o , 

X t . = 1 2 / 1 4 * 0 . 8 5 
i tt t . X L # & £ © 0 . 8*.tt*.TC*S0-? 
lb ft * - K©£M##K-C6*<!:*iJKr*nS 0 

if 9 y^S^CYL#^2 4 8 # © > 9 > ^ 2 3 
CUtS 1 51© lr 7 r 7 2 2 * £ * + * ■ » * * 



© « & . If, f ^^®ll!SK3li> S3 £ © a 

• f- ^*5<0Hat&f ? >/#?CYL#0 

n/t'x'; >^£*§. h 7 "u 3 - K # # 

'X £ C J: 9 * *+7->*/*') 3 6^«ltL, S 

6 TCtflST* K77^ 2 2ICdbMt5»«U3- 
K R p ♦ , tr 3f f -S T ^ . * x <£> « ^ x * + y •> a > 

* 9 3 8 ± @ W CD u 3 - K R p * 2 (4 # ft u ft t% 
©r, l§tff^|B2(DK^h7'7n2* 
ft + * 7 *s ^ > * 'J 3 6- ^ o - k L ft n If tt 6 

Z©KSIC S *HIiftW©7'-f^^feia3I^S3li'/ 
f J ^ / tt St Iff ^ ?8 r - 7 ^ 5 © 3 & ► 5 7 9 & m r 



-339- 




S ■> 'J y / 2 3 C^l5t6 Jt ^ 5 
K*-KH>;5 1 dt + lti. 

h 'J 5 l0U3-K*-F*oy^5 1 dii, u 

y^icars iff 

© h 7 * ? 2 30€E«©--o^"y^-^3-KO 

T ? * * 3 ft . u 3 - K * - K i; J: 5 o - K 1? 11 

uj-K*-K*!>V^5 1 d©tt©T^-fe*0 
R K iife & 5 I b©tttc*t?*S»J£X. C 

© sj £ x , #**&£©fc*jS;tT^fc«£ < # 
W © « £ r ii 0. 6 ) . *+*f»»fls*-K*» 

<EOU3-K*-Kaft*6o-f-f V ^ * - K C a 

3CJfS5tix>h 9 5 1 © T ? -fc * @ 
1 b*J;tfi/3-F*-F5 i d £ ? 

* <) y * 5 1 d/X^CS^<ttftt»«CJ:-,Tffi 

isns, «*©*♦ - ►•©*«« 

V 'J ^2 3tt££i£&<tLT. o-f^ v ^ * 
- Pi u n - K * - FiOBT* * ? » ft ft « 

*> , A^©*A*g ft C . ft 3 

* ♦ v f » ft ft * - K^i^t£:i^Rf^i« 
£ o 

:nc<t^ + 3 6 * p* x ft 

:nao, + Ate s«k i tmttL? < 

*?&H2*J:tfr4X7ftgfcl&H3tt£*£tt 

* til « & g * t 1 a ic * t> r . + A & 3£ IS K 1 £ 

©»¥#*ttcfa±r s 0 




»Ba¥2-50236(8) 



<!:;*. If , JRlBOM^IIIUlf-^* 
5 © f 9 y/Sf CYL#^ 2 4 9#OxvK 9 
5 1 C & T I* « ittOT^ tx@ftEfifi85 1 
b*Ji , Cfu3-K*-KA9y^ 5 1 d © tt # * 

nf ni 3^J:c;8"e*t). 

X. = 8/13*0. -6 2 
i«ot, X, ^^£Of9 0. fi*ttit^5©t? 
* + -y * » ft ft * - K^SItUS^ii. 

9 >^*^CYL#*«2 4 9 * © f 9 v ^ 2 3 1= 

COJ:H, * % ft M * r <* ,» * + v f * W 
S-f-r^4©(H>!r©xvh 9 4 1 CfttTinfc 
M>H I a. * - K ft |R ft 4 1 * £ K li 

'J ^/tt«ttt«f-r;p5<0«*Oi > !• 9 5 
lCRtt$n*:T?-fe*l5|8Ktt6B5 1b. o- 
f-f >/t-KA9>^5 1 c, U3-K*-K 

a-3SJIttWK:tfi!8L*:#, *ftDIttfteSMff 

feiilfs ±K©£ftWTM*. « f < * ? £ 

«^co^Ti3i!Bt/:^, :nrwffi^f, ffl a © 
« at r < * ?fflft£ft*»ttftdnsj:-5i:: tr 
t Jt ^ . * © « £ , ttftft?8i*&7'4*^&3iig 

tic* ±E<Djg*«"Ctt. «ftf-f ^SBi' 

* * c . ±K©*£j6«-rM* + *7->*t&ft* 
- k * <t c; « at it « * *> 9 v^mffi-effai-r** 
£ c o ^ r ?s l # , c n 1: k f , ^ 'j a - 

* * * * t 7 '/ a m ft * - k i u r <i , so k £ 



-340- 



8Ba¥2-50236(9) 



~C h ^ o 

*fflCi)'0^TBS/T3n5%Bfl©o 5 ft « ft 4> 

1" tt *> S * *»MCtt&**»i^»lH«l»3«K: 
J; ti f* * ±te&g£B£*ffiEtS3£B<!:tDilffC* 

S++v^^^*'J^-W^fefelf6l36 H C T . 
tt»<D*+7*>*l&ft J *-K*«;l* ffl * © + t 

7 f * i& ft * - K©aE»tt^ic«?crflfiE4 + 7 

v ^ » ft * - K*BttWctt0t?;t£5*S«fii* 

rMxBRii«IRtT^S*t 7 » tt ft 

* - K##&t>L< 

TfifecDJ:OaLf:+y 7 •> * ft ft * - K^mw 



X/^-^^/rfflUSftLt^ ft . ft a 

+ 7 ^*»ft* - k*h£lt** 7 / 

HOSt^ffiKtS^HiOfaic^^L. Itt E * ffi E 

tt^8of-^-tt^E«ta*t 7 ~ > * 

t? * T . f»»ft*-K*«;l* 

ffl*©* + 7 f * » ft * - K©ttfftttacisi;r 

85 E * + 7 - K*fi»Wl=«IOttjLS 

7 *> ^ ft ft * - KA«f t < I* ft C » 0 

a * © it * <t tr»^n«ttit!ifiottitJis 

t 7 f » ft ft * - K©«tttt«©a5* *J»rLs 



^Ii:iEl;tffe0J:5aL/:* t 7 >- * ft ft * - 
ft P* . ftl'Ht »'/»»ft*-K*ittlT + 

4 . h n © n « a st a 

^ 2 sa ii c © + + 7 is*®mi3*.#&m$n6 

®F # 5t K *Mt £ * + 7 •> * ft ft * - K $ tt m T s 

i * • -**i&33$a (±&&&£K) , 1 i 



(nsBEtt^B) . 2 1 • • • * * ? . 2 

2» • ■ 23" «i"J>^ 3 • ■ 

•f4*?tt&$K* 31 • • • * ♦ * ^ 4 y * 

-7x>f^^ias5 % 3 2 • • • f - 

7 x 4 X ffefl © ffi , 3 3 • * •"^'f^07*o^ v -t^ 

34 • • 35 • • • r - * '« * * 

36 - • •**7'>*>*U, 361-367. . 

. • • • F97^xo7h^ 37 • ■ - ? - 9 '< 

7 7 T * 4 • • •++7*>xWa-f-7*^. 4 1 

• • *i>PJs Ua • • -*^y^ 4 1 b 

• • • * - k m m m m > 5 • • • » 0 v ^ $ st « 

« - 7* ^ . 5 l • • • x v h >; % C Y L # • - 

5 la • • • * - k a jw it * . 

51b - • - r^-fe^igftEatt. 51c - . . 

*-?4V V 9^ 5 Id • • • U 3 

-Kt-K^9v^ Xi •••o--r.<y^^ 
-KH^5 1 c©fc©T?*x@REI18B5 

1 b © & c at sd&^Xi . . . u a - k * - 

K * 7 V * 5 1 d(Dtt<D7?*teX0RE*i88 5 1 



-341- 



» BB¥2-50236 (10) 



b©m:»t5ll^> R » ~ R . ♦ « . R » - R . 
, . R, , 'R, ~ R r ♦ « • • ■ u a - K . 



ft a a #s± 



# * a 



* * £ a » a 



31 



34 v 



11 



I 



£9 80 




s — 



52 




— CM 



i , > , > i 1 ) , S 



3 






t 


) 
































A 




A 




! 








A 




A 




A 








t 




\ 




n 




n 




i 








\ 












P 




A 




-> 








p 


























A 


































ut! 








OS 






M 


/ 




IN 


o 




f 
















U- * A 
I ^ => 
H* S -> 



mm >< 
o 



* A * 

A -O | A 



-342- 



3M¥2-50236 (11) 



$ 3 m 



22 



o - K 



Rn Rn*I Rn-2 Rn + 3 Rn-<-4 



22. 



ct-K 



7 








Rp 


Rp+i 


Rp+2 


Rp+3 


Rp + 4 



& 4 0 

2 




21 "ffi&x < X* 

22 " h?^ 
23- 



^ l WofitZ 



-343- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

S3 BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
t2 FADED TEXT OR DRAWING 

(33 BLURRED OR HXEGD3LE TEXT OR DRAWING 
0JSKEWED/SLANTED IMAGES 

C)9 COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . . , • • ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



